Relationship between antral follicle size, oocyte diameters and nuclear maturation of immature oocytes in pigs.
We designed the present study to examine the possible relationship between oocyte, antral follicle size and the nuclear heterogeneity of immature pig oocytes, in order to study the heterogeneity of oocyte populations in ovaries obtained from slaughterhouses. Previously, we carried out an initial experiment to determine, by histological analysis, the effectiveness of the macroscopic criteria (MC) used to screen atretic and nonatretic antral follicles. We recovered 239 follicles by mechanical dissection, measured them with a computerized image analysis system, and classified them into five size categories according to their diameter (FD): Group 1 (0.40-0.99 mm), Group 2 (1.00-2.19 mm), Group 3 (2.20-2.79 mm), Group 4 (2.80-3.59 mm) and Group 5 (3.60-6.50 mm). In relation to histological analysis, the results showed that MC is an effective method to select atretic and nonatretic antral follicles from 0.40 to 6.50 mm in diameter (overall accuracy was 80.75%, with sensitivity and specificity rates of 79.33 and 82.20%, respectively). In a second experiment, we recovered 454 nonatretic follicles, then measured and classified them as mentioned above. We removed oocytes individually from follicles and measured their size (oocyte diameter without and with zona pellucida, OD and TOD, respectively). Finally, we evaluated the relationship between OD, FD and nuclear maturation of immature oocytes (germinal vesicles (GV) Stages 0, I, II, III and IV; diakinesis, prophase I, and metaphase I). Overall OD was 101.77 +/- 0.65, 109.19 +/- 0.45, 113.55 +/- 0.50, 116.92 +/- 0.46 and 117.13 +/- 0.47 microm (Groups 1, 2, 3, 4, and 5, respectively). Differences in OD between groups were significant (P < 0.01), although from 2.80 to 6.50 mm follicles, the oocytes were not different in size. There was a certain heterogeneity in OD within each follicular group. Although we observed a certain degree of nuclear variability, regardless of FD or OD, the present study showed a clear progression in GV when FD increased from 0.40 to 6.50 mm. A positive correlation (r2 = 0.4248; P > 0.05) was established mainly between the nuclear stage and oocyte diameter.